In the course of our screening program for novel antitumor agents from microbial products, SW-163Cand E were isolated from the culture broth of Streptomyces sp. SNA15896 .
These compounds showed potent antitumor activities in vitro and in vivo. The taxonomy, fermentation, isolation, and biological activities have been reported in the preceding paper1}. The current report describes the physicochemical properties and the structural elucidation of SW-163C andE ( Fig. 1) ,
Results
Structural Elucidation of SW-1 63C (1) The physico-chemical properties of 1 are summarized in Table 1 . The IR spectrum indicated the presence of an ester group at 1735cm"1 and an amide group at 1660 and 1515 cm"1. The molecular formula was established as C52H60N10O14S2 on the basis of HRFAB-MS. The UV absorption maxima were shown at 214, 230, 299, and 359 nm, suggesting the presence of a 3-hydroxyquinaldic acid chromophore2~4). The 13C NMRand DEPT spectra of 1 ( disulfide cross linkage to connect the two equivalent halves.
For the partial structure E, the COSYspectrum showed a methyl-methine-methylene spin system. The long-range couplings from H2-;.13, H-14, and H-16 to C-2 and from H2-13 and H-14 to C-l showed that the partial structure E was a 2-methyl-l -methylaminocyclopropanecarboxylic acid moiety. The connectivities of the partial structures ( Fig. 3) were determined by the long-range correlations from H-16
to C-4, from H-18 to C-7, from NH-9 to C-10, and from H2-12 to C-l. Furthermore, an HMBCcorrelation between NH-20 and C-21 was observed, indicating the chromophore, 3-hydroxyquinaldic acid, was attached to the serine residue. Througha series of analyses, the structure of 1 was determined as shown in Fig. 1 .
The UVspectrum of 2 (Table 1) showed the absorption maxima at 214, 230, 299, and 359nm. These characteristic absorptions suggested the presence of a 3-hydroxyquinaldic acid2~4). The IR spectrum (Table 1) indicated the presence of an ester group at 1735cm 1 and an amide group at 1660
and 1520cm"1. These results were characteristic of a depsipeptide with a chromophore, 3-hydroxyquinaldic acid. The molecular formula of 2 was determined to be C54H64N10O14S2 on the basis of HRFAB-MS and NMR spectral analyses. The molecular weight of 2 was 14 mass units higher than that of UK-63,5982). Moreover, the similarity of 13C NMRspectra between 2 and UK-63,598 showed that 2 is an UK-63,598 analog2). The presence of two alanine residues, two serine residues, two 2-methyl-lmethylaminocyclopropanecarboxylic acid moieties, and two 3-hydroxyquinaldic acid chromophores was revealed by the COSY, HMQC,and HMBCspectra. Furthermore, the connectivities of these partial structures were deduced from the HMBC correlations (Fig. 4) . The ester linkages between the serine residues and the 2-methyl-lmethylaminocyclopropanecarboxylic acid moieties were confirmed by the HMBCcorrelations from H-12 to C-14 and from H-25 to C-l, respectively. The alanyl-serinyl HMBCcorrelations from H-18 to C-45 and C-17, from H-31 to C-5 and C-4, and from H-37 to C-5 indicated that 2 had a macrocyclic structure. Furthermore, the thioacetal moiety was established by the HMBCcorrelations from H-35 and H-33 to C-31 and from H-33 to C-18. Therefore, the structure of 2 was determined to be that shown In Fig. 1 . All of the assigned proton and carbon signals are listed in Compound1, which possesses a 2-fold axis of symmetry, is related to triostin A5), thiocoraline3'4), and BE-221794'6).
Compounds 1 and 2 differ only in the sulfur-containing intramolecular cross linkage in the peptide portion, and the other structures such as 3-hydroxyquinaldic acid chromophore and the sequence of amino acids in the peptide are identical (Fig. 1) . However, the antitumor activity of 2 is approximately 100 fold more potent than that of 11}. This result suggests that the difference in intramolecular cross linkage between 1 and 2 influences antitumor activity. The elucidation of this structure-activity relationship might lead to more effective antitumor agents7~n).
Experimental UV spectra were recorded on a Hitachi U-3210
spectrophotometer. IR spectra were measured on a JASCO IR-8 10 infrared spectrophotometer. FAB-MSwere obtained 627 with a JEOL JMS-HX110 mass spectrometer. Optical rotations were measured on a JASCODIP-1000 digital polarimeter. NMRspectra were recorded on a JEOLJNM-A500 NMRspectrometer. Melting points were measured on a Yanacomicro melting point apparatus.
